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(57) Abstract : 

PROBLEM TO BE SOLVED: To prevent the pulsating phenomenon by arranging a 
sponge-like adsorptive member between a strainer and the top end part of 
a fuel return pipe, and supplying a liquid fuel gas-liquid separated 
from the fuel adsorptive member even near the lower limit of the fuel. 
SOLUTION: A stainless-made fuel adsorptive member 35 is arranged on a 
strainer. The fuel adsorptive member 35 is formed of a porous elastic 
body consisting of a stainless wire rod or strip material made into a 
coil shape, and it is formed so as to have a communicating cavity 
slightly large, compared with the size of the mesh in a wire gauze 



foreign matter removing filter provided in the strainer, and the gas 
included in the return fuel can be separated from the fuel liquid in the 
adsorptive process. The liquid fuel gas-liquid separated from the fuel 
adsorptive member 35 can be supplied even near the lower limit of the 
fuel, and the breathing phenomenon can be prevented. 
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CLAIMS 
[Claim (s)] 

[Claim 1] The fuel supply system for cars characterized by arranging a 
sponge-like fuel adsorption member between said strainer and a fuel 
return tubing point in the fuel supply system for cars equipped with a 
fuel tank, the fuel pump which sends the fuel attracted through the 



strainer formed in this interior to an engine fuel-supply system, and 
fuel return tubing which returns a surplus fuel into a fuel tank from a 
fuel-supply system. 

[Claim 2] The fuel supply system for cars indicated to claim 1 
characterized by said fuel adsorption member consisting of a corrosion 
resistance metal. 

[Claim 3] The fuel supply system for cars indicated to claim 1 
characterized by forming the septum with which a part for the part near 
the inhalation opening of a fuel pump and the front flank is divided at 
least in said fuel tank. 

[Claim 4] The fuel supply system for cars indicated to claim 3 
characterized by holding a fuel adsorption member by said septum. 
[Claim 5] The fuel supply system for cars indicated to claim 1 
characterized by being constituted for two automatic vehicles thru/or 
either of 4. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel supply 
system for cars for supplying a fuel to an engine fuel-supply system 
from the fuel tank established in cars, such as a two automatic vehicle. 
[0002] 

[Description of the Prior Art] While forming a subtank into a fuel tank 
and forming a fuel pump into this subtank, the fuel supply system for 
cars to which opening of the point of fuel return tubing was carried out 
is shown in JP, 63-227949, A. Moreover, the outline configuration of the 
fuel supply system for cars which has an in tank type pump for two 



automatic vehicles is shown in drawing 6 . 

[0003] In this drawing 6 , a fuel pump 2 is formed in the back bottom in 
a fuel tank 1, and that inhalation opening 3 is connected to the 
strainer 4 which has the tailing filter of the mesh made of resin. 
Through the high-pressure fuel filter 6, the regurgitation pipe 5 which 
extends from the delivery of a fuel pump 2 is sent to the throttle body 

7 of the fuel tank 1 exterior, and is further injected from an injector 

8 to an engine combustion chamber. Moreover, some fuels are returned to 
about four strainer through connection hose 10a and the fuel return 
tubing 10 from the pressure regulator 9 of a throttle body 7 as a 
surplus fuel. 

[0004] 

[Problem (s) to be Solved by the Invention] By the way, the return fuel 
from fuel return tubing in each above-mentioned well-known example may 
produce [ since many gases are included, ] an engine breathing 
phenomenon, when the fuel in a fuel tank or a subtank becomes near the 
minimum, and a fuel pump attracts the fuel containing a gas. In addition, 
the filter for tailing of the shape of a wire gauze established in the 
strainer in this case is not useful to vapor liquid separation. 
[0005] Moreover, in the case of a two automatic vehicle, since the car- 
body posture change at the time of acceleration and deceleration and 
revolution becomes large compared with a four-flower automobile, said 
each breathing phenomenon may be produced also by the liquid level 
change of the fuel in the case of starting. Therefore, prevention of the 
breathing phenomenon resulting from these is desired. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned 
technical problem, the 1st invention concerning the fuel supply system 
for cars of this application In the fuel supply system for cars equipped 
with a fuel tank, the fuel pump which sends the fuel attracted through 
the strainer formed in this interior to an engine fuel-supply system, 
and fuel return tubing which returns a surplus fuel into a fuel tank 
from a fuel-supply system It is characterized by arranging a sponge-like 
adsorption member between said strainer and a fuel return tubing point. 
[0007] The sponge-like ingredient which constitutes a fuel adsorption 
member is a porous material which consists of many detailed free passage 
openings, and is an elastic body which is easy to carry out elastic 
deformation as a whole here, and the ingredient equipped with the 
function adsorb a fuel inside, and the vapor-liquid-separation function 
remove the gas component mix into a return fuel at the time of this 
adsorption is mean, and it consists of a natural material, foaming 



synthetic resin, or a metal material. As an example, a fuel adsorption 
member can be formed with a corrosion resistance metal. Moreover, in 
this application, with a longitudinal direction, the travelling 
direction of a car shall be made a cross-direction list, and the 
condition at the time of transit of a car shall be made into criteria 
with the vertical direction, respectively. 

[0008] 2nd invention is characterized by forming the septum with which a 
part for the part near the inhalation opening of a fuel pump and the 
front flank is divided at least in said fuel tank in said 1st invention. 
At this time, a fuel adsorption member can also be held by this septum 
of this. 

[0009] 3rd invention is characterized by making the fuel supply system 

of said the 1st or 2nd invention into two automatic vehicles. 

[0010] 

[Effect of the Invention] According to the 1st invention, since the 
sponge-like fuel adsorption member was arranged between the strainer and 
the fuel return tubing point, the return fuel from fuel return tubing 
always piles up in the surroundings of a strainer by carrying out vapor 
liquid separation and adsorbing a fuel adsorption member. Therefore, 
since the liquid fuel by which vapor liquid separation was carried out 
from the fuel adsorption member can be supplied even if it becomes near 
the minimum of a fuel, a breathing phenomenon can be prevented. And 
since it piles up in the perimeter of a strainer where a fuel adsorption 
member is adsorbed, supply of a fuel is attained, without seldom being 
influenced by change of a car-body posture. 

[0011] This fuel adsorption member can be easily formed using sponge 
ingredients, such as a product made of foaming synthetic resin, and 
since it is an elastic body, it is hard coming to also generate the 
noise over vibration. Moreover, if a fuel adsorption member is formed 
with a corrosion resistance metal, also to an acid return fuel, 
sufficient endurance can be acquired, and since it is the good metal of 
heat conduction, while adsorbing a return fuel, it can cool. 
[0012] According to the 2nd invention, since a part for the part near 
the inhalation opening of a fuel pump and the front flank is divided 
with the septum formed in said fuel tank at least, also in the time of 
the sudden moderation at the time of braking etc. , the liquid level 
change of a fuel [ / near the inhalation opening of a fuel pump ] is 
lessened, and a breathing phenomenon can be prevented by it. Moreover, 
if a fuel adsorption member is held using this septum, a fuel adsorption 
member is easily fixable near the strainer. 

[0013] According to the 3rd invention, by making this fuel supply system 



into two automatic vehicles, change of a car-body posture can prevent a 
breathing phenomenon effectively also in an intense two automatic 
vehicle, and serves as a suitable fuel supply system for cars for a two 
automatic vehicle. 
[0014] 

[Embodiment of the Invention] The sectional view showing the fuel supply 
system for cars for two automatic vehicles which drawing 1 requires for 
the invention in this application, the appearance side elevation of the 
whole two automatic vehicle by which, as for drawing 2 , this invention 
was applied, and drawing 3 are [ that rear view and drawing 5 of the 
side elevation of a fuel pump small group object and drawing 4 ] that 
bottom view. In addition, with the example of drawing 6 , since there 
are many intersections, about these, a common sign is used in the 
following explanation. 

[0015] First, in drawing 2 , in the upper part of an engine 13, the main 
frame 14 which the engine 13 of a V type four-cycle type is arranged 
between a front wheel 11 and a rear wheel 12, and these two automatic 
vehicle hangs this engine 13, and is supported makes a Uichi Hidari pair 
from a head tube 15, and is prolonged to the cross direction of a car 
body, and the fuel tank 1 is supported on it. 

[0016] Bottom raising of the pars basilaris ossis occipitalis of a fuel 
tank 1 is carried out, space is formed caudad, and the inhalation of air 
of it is carried out to a downdraft type from the air cleaner 16 held in 
this space to each gas column of an engine 13, and the fuel of a fuel 
tank 1 is supplied to coincidence through a throttle body 7 ( drawing 

i ). 

[0017] Moreover, from the throttle body 7, it is returned into the fuel 
tank 1 as a return fuel so that some fuels may mention later. Although 
the piping structure by the side of a fuel tank 1 is omitted in the 
detail structure list of a throttle body 7, it is the same as that of 
what was explained by drawing 6 . 

[0018] In addition, a rear cowl and 25 are directly supported for the 
front end to the back end section of the case 26 where the seat rail 
supporter with which a handle and 21 project from the posterior part of 
a mainframe 14 in a slanting riser to a front fork, and 22 projects back, 
and 23 are rear swing arms, and the sign 20 in drawing constitutes an 
engine 13, enabling free rotation. This case 26 is vertical rate 
structure, and a crankshaft 27, a main shaft 28, the output sprocket 
shaft (counter shaft) 29, pivot shaft 25a, etc. arrange it on an 
abbreviation same straight line, and it is supported by that crack 
surface 13a. 



[0019] As shown in drawing 1 , the bottom plate 30 of a fuel tank 1 is 
falling in slanting [ slight ] loosely back, the fuel pump small group 
object 33 is attached in the opening 32 formed in nothing and here in 
the flat part from a lower part, and the posterior part 31 is covered 
with the base plate 34. 

[0020] As shown also in drawing 3 thru/or drawing 5 , the fuel pump 
small group object 33 is the member which carried out the small group of 
a fuel pump 2, a strainer 4, the high-pressure fuel filter 6, the fuel 
return tubing 10, the fuel adsorption member 35, and the septum 36 grade 
to the bundle on the base plate 34. 

[0021] Among these, from the center section of the base plate 34, a fuel 
pump 2 inclines toward the slanting front by the stay 37 which projects 
upwards, and is supported, and the high-pressure fuel filter 6 is 
attached in the opposite side of a fuel pump 2 in the upper part of stay 
37. The delivery of a fuel pump 2 and the entrance side of the high- 
pressure fuel filter 6 are connected in the regurgitation pipe 5. 
[0022] It connects with the joint pipe 40 of the branching terminal 39 
established in the base plate 34 with the pipe 38, and the outlet side 
of the high-pressure fuel filter 6 is sent to a throttle body 7 from the 
branching terminal 39. 

[0023] Direct continuation of the inhalation opening 3 of a fuel pump 2 
is carried out to a strainer 4, the well-known filter for tailing which 
makes the shape of a wire gauze is held in this strainer 4, and foreign 
matters, such as a metal powder mixed into a fuel, are removed. 
[0024] On the strainer 4, the fuel adsorption member 35 made from 
stainless steel is arranged. This fuel adsorption member 35 makes a 
coiled form the wire rod or strip-like material made from stainless 
steel, this is wound around cyclic, or it is twined and a well-known 
thing is in the thing which it was similar by making it the letter of a 
block as a metal scrubbing brush for home use. 

[0025] This fuel adsorption member 35 made from stainless steel be a 
porosity elastic body , it be form so that it may have a far big free 
passage opening , while it make opening of the shape of a far detailed 
stoma compared with the magnitude of the mesh in the filter for tailing 
of the shape of a wire gauze prepare in a strainer 4 , and it have the 
structure where of the gas mix into a return fuel in an adsorption 
process by existence of this free passage opening be separable with a 
fuel liquid . 

[0026] A septum 36 is a comparatively small member to the septum which 
consists of elastic members which can comparatively deform freely, such 
as rubber, and constitutes the dimension of somewhat large extent for 



nothing, the conventional subtank, etc. from a strainer 4. Moreover, 
extent which can cover the front side of the inhalation opening 3, a 
strainer 4, and the fuel adsorption member 35 is sufficient for the 
height. 

[0027] While it has started upwards from the base plate 34 so that the 
lower part of a fuel pump 2, the front which reaches strainer 4, and 
right and left may be covered, and right and left of the fuel adsorption 
member 35 are also covered on the side face 40 of the right and left, 
the presser-foot section 41 which a posterior part side and the upper 
part are opened wide, and is prolonged to a longitudinal direction 
between the back end upper parts of a side face 40 is formed in one, and 
is suppressing the upper part of the fuel adsorption member 35. 
[0028] The fuel adsorption member 35 upper part is exposed except for 
the part currently pressed down in the presser-foot section 41, and the 
point 42 of the fuel return tubing 10 which makes the letter of the 
abbreviation for U characters to this upper part is located downward. 
The other end side of the fuel return tubing 10 is connected to the 
upper limit section of the joint pipe 43 which penetrates a base plate 
34 and is prolonged up and down. Although the lower limit section of the 
joint pipe 43 has omitted illustration, it is connected to the throttle 
body 7 side by the connection hose (refer to sign lOof drawing 6 a). 
[0029] In addition, the sign 44 in drawing 3 and drawing 4 is the lead 
wire of a fuel pump 2. 45 is a bolt run through hole and the bolt 46 
which projects below from the periphery section of a base plate 34 in 
this at one is fixed with through and a nut 47. 

[0030] Next, an operation of this example is explained. As shown in 
drawing 1 , by the fuel pump 2, the fuel in a fuel tank 1 is inhaled 
from the strainer 4 and the inhalation opening 3 of a fuel tank 1 which 
are mostly located in the bottom, and is sent to a throttle body 7 
through the high-pressure fuel filter 6. 

[0031] On the other hand, although the return fuel breathed out on the 
fuel adsorption member 35 from the point 42 of the fuel return tubing 10 
mixes comparatively a lot of gases, by having the detailed free passage 
opening where the fuel adsorption member 35 is countless, into the gap 
of the fuel adsorption member 35, it adsorbs as liquid fuel by which 
vapor liquid separation was carried out, and piles up near the strainer 
4. 

[0032] Therefore, even if a fuel becomes near the minimum, generating of 
the breathing phenomenon resulting from the mixed gas component is 
effectively prevented for the liquid fuel with which vapor liquid 
separation of the fuel supplied to a strainer 4 from the fuel adsorption 



member 35 was carried out. 

[0033] Moreover, the fuel in the fuel adsorption member 35 can make the 
effect remarkably small by supplying a fuel from the fuel adsorption 
member 35, even if the oil level of the fuel which is hard to move even 
if a car-body posture changes, consequently is in fuel adsorption member 
35 perimeter lenticulates, since it is piling up where the fuel 
adsorption member 35 is adsorbed. 

[0034] Since it can cool while adsorbing a fuel and vapor liquid 
separation can be performed much more efficiently by this for the good 
metal of heat conduction while being hard to corrode even if it contacts 
an acid, strong fuel and having sufficient endurance, since the fuel 
adsorption member 35 is constituted as a sponge-like filter made from 
stainless steel at this time, the fall of the fuel pressure at the time 
of an elevated temperature can be lessened, and toughness can be raised. 
[0035] Furthermore, since a strainer 4 and the space of the front were 
divided into predetermined height by the septum 36, even if a car-body 
posture changes as mentioned above, the liquid level change in about 
four strainer can be lessened further. 

[0036] Especially in the case of a two automatic vehicle, although it is 
easy to move a fuel to the front by sudden braking etc. rapidly, it is 
useful to lessening the liquid level change of the fuel in the near part 
of the strainer 4 between this septum 36 and the posterior part wall of 
a fuel tank 1. 

[0037] Moreover, since the septum 36 was used as elastic members, such 
as rubber, even if a fuel tank 1 vibrates during transit and a septum 36 
also vibrates in connection with this, it can avoid generating the noise 
between the fuel pumps 2 and strainers 4 which contact. 
[0038] Since it becomes contact between elastic members while support of 
the fuel adsorption member 35 becomes easy, since the fuel adsorption 
member 35 which is an elastic member which is easy to deform by the 
septum 36 is moreover supported, generating of the noise between both 
members can also be prevented effectively. 

[0039] Furthermore, since the part which does not have to carry out 
press forming of the bottom plate 30 of a fuel tank 1 to a complicated 
configuration, does not need to form a septum, and supports the fuel 
pump small group object 33 of a bottom plate 30 by forming a septum 36 
in the fuel pump small group object 33 side of the bottom plate 30 of a 
fuel tank 1 and another object can be fabricated in a simple 
configuration as a flat part 31, shaping of a fuel tank 1 also becomes 
easy. 

[0040] in addition, the invention in this application is not limited to 



the above-mentioned example, but is deformable to versatility, for 
example, a fuel adsorption member can use a nonwoven fabric, textile 
fabrics, or the thing that was knit and was made into the shape of a 
thing for the metal wool yarn which made the metal fiber which formed 
the metal in the shape of [ of the hair ] a microfilament the shape of 
felt, and such a metal fiber. Furthermore, the proper sponge made of 
synthetic resin, such as polyurethane foam, can also be used, and sponge 
and a natural material like sponge rubber can also be used. 
[0041] Furthermore, fuel supply can also be made into the natural 
aspiration type using a carburetor instead of a fuel-injection type, and 
not an in tank type like an example but the format taken out to the 
exterior of a fuel tank is sufficient as the arrangement format of a 
fuel pump. Various cars, such as not only a two automatic vehicle but a 
four-flower passenger car, are possible for the candidate for 
application further again. 
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[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the fuel supply system for cars 

for two automatic vehicles concerning an example 

[Drawing 2] The side elevation of the appearance of the whole two 

automatic vehicle by which the invention in this application was applied. 

[Drawing 3] The side elevation of a fuel pump small group object 

[Drawing 4] Rear view of a fuel pump small group object 

[Drawing 5] The bottom view of a fuel pump small group object 

[Drawing 6] Drawing showing roughly the conventional fuel supply system 

for cars for two automatic vehicles 

[Description of Notations] 



1' A fuel tank, 2: fuel pump, 3: inhalation opening, 4: strainer, 

10: strainer, 33:fuel pump small group object, 34:base plate, 35:fuel 

adsorption member, 36 : septum 
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[Drawing 2] 




[Drawing 3] 




[Drawing 4] 




[Drawing 6] 
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[Filing Date] May 8, Heisei 10 
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[Document to be Amended] Specification 
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[Method of Amendment] Modification 
[Proposed Amendment] 



[a procedure 



[0022] It connects with the joint pipe of the branching terminal 39 

established in the base plate 34 with the pipe 38, and the outlet side 

of the high-pressure fuel filter 6 is sent to a throttle body 7 from the 

branching terminal 39. 

[Procedure amendment 2] 

[Document to be Amended] DRAWINGS 

[Item(s) to be Amended] drawing 3 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Drawing 3] 
5 
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